An aerobic, Gram-stain-negative, yellow-pigmented, non-motile, rod-shaped bacterium designated strain KMM 9005
The genus Luteimonas, comprising the type species Luteimonas mephitis, was initially described by Finkmann et al. (2000) . At the time of writing, the genus Luteimonas had been increased by seven more species, including Luteimonas composti (Young et al., 2007) , Luteimonas marina (Baik et al., 2008) , Luteimonas aquatica (Chou et al., 2008) , Luteimonas aestuarii (Roh et al., 2008) , Luteimonas terricola (Zhang et al., 2010) , Luteimonas lutimaris (Park et al., 2011) and Luteimonas cucumeris (Sun et al., 2012) . Here we report the characterization of a Gram-stain-negative, aerobic, yellow-pigmented, non-motile bacterium, designated strain KMM 9005 T , which was isolated from a shallow seashore sediment sample.
Strain KMM 9005
T was isolated from a sediment sample collected offshore of the Sea of Japan, Russia (42 u 409 108 N; 131 u 129 983 E), as described previously (Romanenko et al., 2005) . Strain KMM 9005
T was grown aerobically on marine 2216 agar (MA) or marine broth (MB) and R2A agar (all BD Difco), and stored at 280 u C in liquid MB supplemented T were kindly provided by the respective culture collections and used in the study for phenotypic and lipid analyses. Gram-staining, oxidase and catalase activities, and motility (the hanging drop method) were examined according to the standard methods described by Gerhardt et al. (1994) . The morphology of cells negatively stained with a 1 % phosphotungstic acid was examined by electronic transmission microscopy (Libra 120; Carl Zeiss), provided by the Institute of Marine Biology Far Eastern Branch, Russian Academy of Sciences, using carbon-coated 200-mesh copper grids. Nitrate reduction was tested for strains grown in nitrate broth (sulfanilic acid/a-naphthylamine test). Hydrolysis of L-tyrosine, chitin, xanthine and hypoxanthine was investigated by observing transparent zones on MA supplemented with a compound at a concentration of 1 % each. Degradation of starch (0.2 %) and Tween 80 (1 %) was tested with basal medium, containing (l 21 distilled water) 5 g Bactopeptone, 1 g yeast extract, 5 g NaCl, 0.1 g K 2 HPO 4 , 0.5 g MgSO 4 , 0.1 g CaCl 2 and 15 g agar. Hydrolysis of DNA was examined using DNase Test Agar (BD BBL). Hydrolysis of gelatin (0.4 %) and casein (10 % skim milk, BD Difco) was examined on agar medium containing (l 21 distilled water) 5 g NaCl, 0.1 g K 2 HPO 4 and 0.5 g MgSO 4 . Formation of H 2 S from thiosulfate was tested using a lead acetate paper strip. Acid production from carbohydrates was examined using the oxidation/fermentation medium of Leifson (1963) for marine bacteria. Requirement for and tolerance of sodium chloride was tested on R2A agar supplemented with 1-10 % NaCl and growth in 0-0.5 % NaCl on agar medium, containing (l 21 ) 0.5 g Bactopeptone, 0.5 g yeast extract, 0.5 g Casamino acids, 0.5 g soluble starch, 0.3 g K 2 HPO 4 and 0.05 g MgSO 4 . Citrate utilization was tested on Simmons citrate agar (HiMedia laboratories). Biochemical tests were carried out using API 20NE, API 20E, API ID32 GN and API ZYM test kits (bioMérieux) as described by the manufacturer. Growth at different temperatures (5-44 u C) and pH values (5.0-9.0) were studied as described previously (Romanenko et al., 2005 (Romanenko et al., , 2004 . Susceptibility to antibiotics was assayed by placing antibiotic-impregnated 6 mm discs on R2A agar medium inoculated with bacterial cultures. Cells were recorded as susceptible to the antibiotic if the clear zone of growth inhibition was .10 mm in diameter.
For polar lipid and fatty acid analyses, strain KMM 9005 T , five type strains of related species of the genus Luteimonas and Lysobacter panaciterrae KCTC 12601 T were cultivated on R2A agar at 30 u C for 72 h. Lipids were extracted using the extraction method of Folch et al. (1957) . Twodimensional TLC of polar lipids was carried out on Silica gel 60 F 254 (10 cm 2 , Merck) using chloroform : methanol : -water (65 : 25 : 4, v/v) for the first dimension and chloroform : methanol : acetic acid : water (80 : 12 : 15 : 4, v/v) for the second dimension (Collins & Shah, 1984) . Respiratory lipoquinones were analysed by reversed-phase high performance thin-layer chromatography as described by Mitchell & Fallon (1990) . Fatty acid methyl esters (FAMEs) were prepared according to the procedure of the Microbial Identification System (MIDI) (Sasser, 1990) . The analysis of FAMEs was performed using the GC-17A chromatograph (Shimadzu) equipped with capillary columns (30 m 6 0.25 mm internal diameter), one coated with Supecowax-10 and the other with SPB-5. Identification of FAMEs was accomplished by using equivalent-chain-length values and comparing the retention times of the samples to those of standards. In addition, FAMEs were analysed using GLC-MS (GC-MS model QP5050, Shimadzu; column MDM-5S, the temperature program from 140 u C to 250 u C, at a rate of 2 u C min
21
).
The 16S rRNA gene sequence of strain KMM 9005 T (1515 nt) was determined as described by Shida et al. (1997) and compared with 16S rRNA gene sequences retrieved from the EMBL/GenBank/DDBJ databases by using the FASTA program (Pearson & Lipman, 1988) . Phylogenetic analysis of 16S rRNA gene sequences was performed using the software package MEGA 5 (Tamura et al., 2011) after multiple alignment of data by CLUSTAL W (version 1.83; Thompson et al., 2002) . Phylogenetic trees were constructed by the neighbour-joining, maximum-likelihood and maximum-parsimony methods and the distances were calculated according to the Kimura two-parameter model. The robustness of phylogenetic trees was estimated by the bootstrap analysis of 1000 replicates.
Comparative 16S rRNA gene sequence analysis showed that strain KMM 9005 T belonged to the genus Luteimonas, being most closely related to Luteimonas cucumeris KCTC 23627 T (96.5 % sequence similarity) and Luteimonas aquatica LMG 24212 T (96.1 %) and sharing 16S rRNA gene sequence similarity values below 96.0 % with the remaining species of the genus Luteimonas (Fig. 1) . The 16S rRNA gene sequence similarities obtained for strain KMM 9005
T were significantly lower that the threshold similarity value of 97 % proposed by Stackebrandt & Goebel (1994) and re-evaluated to 98.7 % by Stackebrandt & Ebers (2006) T was included in the phenotypic characterization and lipid analysis in the present study.
Strain KMM 9005
T was an aerobic, Gram-stain-negative, yellow-pigmented, non-motile rod-shaped bacterium. No flagella or gliding motility were observed, but numerous thin fimbriae around the cells, often connecting cells to each other, and formation of cell aggregates were observed (Fig. 2) . We have previously reported fibrilla-and aggregate-producing bacteria Oceanisphaera litoralis and Reinekea marinisedimentorum isolated from the marine sediments of the Sea of Japan seashore (Romanenko et al., 2003 (Romanenko et al., , 2004 . It is conceivable these structures are of ecological significance for bacterial attachment to the sediment particle surfaces and connection of cells to each other forming biofilm, which may provide an advantage in the colonization of sediments in marine shallow ecosystems. Strain KMM 9005
T showed good growth on MA, MB and R2A agar and could grow on agar or liquor medium, containing (l 21 distilled water) 10 g Bactopeptone, 5 g NaCl, 0.1 g K 2 HPO 4 and 0.5 g MgSO 4 . Unlike related species of the genus Luteimonas, strain KMM 9005 T failed to grow on tryptic soy agar and nutrient agar plates and produced non-mucous consistency colonies on R2A agar. After various media were tested, R2A agar was selected as a basic media to cultivate all strains for polar lipid and fatty acid analyses. Fatty acid profiles were similar with large proportions of iso-C 15 : 0 , iso-C 17 : 1 , iso-C 16 : 0 and iso-C 11 : 0 3-OH found in all strains tested, though some quantitative and qualitative differences were observed ( T in the presence of iso-C 16 : 1 and lesser amount of anteiso-C 17 : 0 .The polar lipid composition of strain KMM 9005 T and related species was found to be almost identical and included phosphatidylglycerol, phosphatidylethanolamine, diphosphatidylglycerol and phosphatidic acid as the predominant components and unknown phospholipids as minor components. Some differences in the presence of unknown phospholipids were observed (Fig. S1, 
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Lysobacter defluvii IMMIB APB-9 T (AM283465) T could be distinguished from the recognized species of the genus Luteimonas in being able to form fimbriae, in not being able to degrade most polymeric substrates and in not being able to assimilate most compounds which are included in the API 20 NE and API 32GN strips. Based on the results obtained it is proposed to assign strain KMM 9005
T to the genus Luteimonas as representing a novel species, Luteimonas vadosa sp. nov.
Description of Luteimonas vadosa sp. nov.
Luteimonas vadosa (va.do9sa. L. fem. adj. vadosa shallow, referring to the isolation source of the type strain, sediment from shallow seawater).
Gram-stain-negative, aerobic, oxidase-and catalase-positive, yellow-pigmented, non-motile, rod-shaped cells, 0.4-0.5 mm in diameter and 2.2-2.5 mm in length. Cells are capable of forming fimbriae. Grows on MA, MB and R2A agar, but not on TSA, TSB and nutrient broth or agar. Produces yellow-pigmented, hemi-transparent shiny nonmucous colonies with regular edges of 1-2 mm in diameter after 48 h on MA and R2A agar. Growth occurs in 0-4 % NaCl (optimum 0.5-1 %), and at 5-39 u C (optimum 35 u C). The pH range for growth was 6.0-9.0 with an optimum of 7.0-8.0. Negative for casein, DNA, chitin, starch, Tween 80, xanthine and hypoxanthine hydrolysis and H 2 S production. Gelatin is slowly hydrolysed. On the Ltyrosine-containing medium strain KMM 9005 T produces black-brown pigments, but does not form a transparent zone. Negative for acid production from D-glucose, Dfructose, maltose, lactose, D-galactose, cellobiose, sucrose, Dxylose, raffinose and glycerol. In API 20NE tests, weakly positive for aesculin hydrolysis and positive for gelatin hydrolysis (as slow reaction in 5-7 days); and negative for nitrate reduction, indole production, glucose fermentation, All data from present study. All strains are positive for oxidase; growth at 37 u C and in 0-3 % NaCl; for alkaline phosphatase, esterase C4, esterase lipase C8 and naphthol-AS-BI-phosphohydrolase activities and negative for lipase C14, a-galactosidase, b-glucuronidase, afucosidase, arginine dihydrolase and urease activities; glucose fermentation and indole production; sensitive to rifampicin, gentamicin, chloramphenicol and polymyxin M, and resistant to benzylpenicillin, lincomycin and oleandomycin. +, Positive; 2, negative; (+), weak reaction; S, slow reaction. 2 + + + + + + Oxacillin (10) + 2 2 2 2 2 2 Doxocycline (10) + 2 2 + + + + Cephazolin (5) + 2 2 2 2 2 2 Cephalexin (30) + 2 2 2 2 2 2 *The results were observed for L. cucumeris KCTC 23627 T as positive after four days.
